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/DWHO\ LW KDV EHHQ UHJLVWHUHG ZRUOGZLGH DQ LQFUHDVLQJ RI JHQHUDO SXEOLF LQWHUHVW UHJDUGLQJ DQLPDO ZHOIDUH LQ
IDUPVUHVHDUFKIDFLOLWLHVGXULQJWUDQVSRUWDWLRQDQGVODXJKWHUHWF8QGHUWKHFRQVWDQWSUHVVXUHRISXEOLFRSLQLRQQRQ
JRYHUQPHQWDORUJDQL]DWLRQIRUDQLPDOV¶SURWHFWLRQDQGPHGLDXSRQ(XURSHDQDQGQDWLRQDODXWKRULWLHVRUOHJLVODWLYH
VWUXFWXUHVWKHDQLPDOZHOIDUHVWDQGDUGVFRQWLQXRXVO\HYROYHGDQGLPSURYHGEHFRPHPRUHDQGPRUHVWULFW$QLPDO
UHDULQJ V\VWHPV DQG WHFKQRORJLHVZLWK QR UHVSHFWZLWK DQLPDOZHOIDUH LVVXH GLVDSSHDUHG RU KDG EHFRPH REVROHWH
WHWKHUV\VWHPRIDQLPDOKRXVLQJQRQHQULFKHGFDJHVLQOD\LQJKHQV1RZDGD\VWKHHQWLUHVRFLHW\XQGHUVWDQGVWKDW
DQLPDOKXVEDQGU\FDQQRWEHFRQFHLYHGZLWKRXWDJRRGZHOIDUHOHYHORIDQLPDOV±DQHVVHQWLDOFRQGLWLRQIRUDKLJKHU
SURGXFWLRQEXWDOVRDPRUDOGXW\RIPDQUHJDUGLQJWKHDQLPDOV7KHZLVDQG*DOLú
$FFRUGLQJ WR WKH PRVW DFFHSWHG GHILQLWLRQ ± LQ IDFW DQ RSHUDWLRQDO GHILQLWLRQ %URRP  ³ZHOIDUH RI DQ
LQGLYLGXDOLVLWVSK\VLRORJLFDODQGSV\FKRORJLFDOVWDWHDVUHJDUGVLWVDWWHPSWVWRFRSHZLWKLWVHQYLURQPHQW´,QWKLV
SHUVSHFWLYHWKHDQLPDOZHOIDUHFRXOGODUJHO\YDU\IURPYHU\SRRUWRH[FHOOHQWDQGFRXOGEHREMHFWLYHO\DVVHVVHGRQ
VFLHQWLILFEDVLV
$PRQJWKHODUJHQXPEHURIDQLPDOZHOIDUHDVVHVVPHQWPHWKRGV:LQFNOHUWKHPRVWUHFRPPHQGHGDUHWKH
LQWHJUDWLYHQXPHULFV\VWHPV±ZKLFKFRPELQHSK\VLRORJLFDOZHOIDUHLQGLFDWRUVHWKRORJLFDOLQGLFDWRUVDQGHFRORJLFDO
RQHV DQLPDOKRXVLQJ FRQGLWLRQV DSSURDFKLQJ WKXV DOO WKH DQLPDOZHOIDUH LQSXWVZLWKDQXQLTXHRXWSXW± DQLPDO
ZHOIDUHOHYHO7KHJUHDWHVWDGYDQWDJHRIVXFKV\VWHPVLVWKDWWKHZHOIDUHRIDQLPDOVDWJURXSOHYHOLVREWDLQHGDVD
VFRUH ± D QXPHULF YDOXH VR WKDW FRPSDULQJ DQLPDOV¶ ZHOIDUH OHYHOV EHWZHHQ GLIIHUHQW IDUPV RU GLIIHUHQW UHDULQJ
FRQGLWLRQVEHFRPHSRVVLEOH$QH[DPSOHRIVXFKDV\VWHPZKLFKHPSKDVL]HVWKHKRXVLQJFRQGLWLRQV%DUWXVVHNHW
DOLVWKH$XVWULDQV\VWHP$QLPDO1HHGV,QGH[$1,ZKRVHYHUVLRQ/LVXVHGLQWKLVVWXG\IRU
DVVHVVLQJWKHZHOIDUHOHYHOLQDIDUPRIGDLU\FRZVIURP6RXWK(DVWHUQ5RPDQLD
0DWHULDOVDQGPHWKRGV
7KH VWXG\ZDV FRQGXFWHG LQ )HEUXDU\  LQ D IDUP RI GDLU\ FRZV IURP0RQWEHOLDUG UDFH UHDUHG LQ ORRVH
V\VWHP LQDPL[HGVKHOWHURIPPZLWKPL[HGZLQGGULYHQYHQWLODWLRQDQGPL[HG OLJKWLQJ7KHQDWXUDO
OLJKWZDVDVVXUHGE\ZLQGRZVRIPPRQHDFKORQJLWXGLQDOZDOORIWKHVKHOWHUDQGWKHDUWLILFLDOOLJKWE\
IOXRUHVFHQWOLJKWWXEHVRI:SODFHGRQWZRURZV7KHGDLU\FRZVDUHKRXVHGLQDSHQZKLFKKDGP
PILJZLWKDO\LQJDUHDGLYLGHGLQIUHHVWDOOVRIFPOHQJWKFPZLGWKFPKHLJKWRIQHFNUDLO
DQG DQ DUHD IRU PRYHPHQWIHHGLQJPDQXUH FROOHFWLQJ DQG GLVFKDUJLQJ ZLWK VFUDSHU FKDLQ FRQYH\RU 7KH DVVXUHG
IHHGLQJVSDFHZDVFPSHUFRZDQGWKHZDWHULQJVSDFHRIFPSHUFRZ



)LJ,QQHUVSDFHGLYLVLRQLQWKHGDLU\FRZV¶VKHOWHU
,Q FRPSOLDQFH ZLWK $1, / ZHOIDUH DVVHVVPHQW V\VWHP IRU GDLU\ FRZV ZH IROORZHG DQG VFRUHG 
REMHFWLYHZHOIDUH LQGLFDWRUVJURXSHGZLWKLQ ILYHDUHDVRI LQIOXHQFH ORFRPRWLRQ VRFLDO LQWHUDFWLRQV IORRULQJ OLJKW
DQGDLUVWRFNPDQVKLS)RUUDWLQJDQGVFRULQJWKHLQGLFDWRUVEHORQJLQJWRWKHIRUWKDUHDRILQIOXHQFH±OLJKWDQDLU±
WKHUHZHUHXVHGPRGHUQGHYLFHV/;OLJKWPHWHUIRUPHDVXULQJOLJKWLQWHQVLW\DQGHVWDEOLVKLQJOLJKWXQLIRUPLW\
'UDJHU3DFDPPRQLDDQDO\]HUIRUHVWDEOLVKLQJDLUTXDOLW\7HVWR9WKHUPRDQHPRPHWHUIRUPHDVXULQJWKH
GUDXJKWVVSHHGLQWKHO\LQJDUHD6/VRXQGPHWHUIRUHVWDEOLVKLQJWKHVRXQGOHYHO,QDGGLWLRQIRULQFUHDVLQJ
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WKHDFFXUDF\LQVFRULQJVRPHLQGLFDWRUVZLWKLQWKHILIWKDUHDRILQIOXHQFH±VWRFNPDQVKLS±DVDQLPDOFOHDQOLQHVVDQG
FRQGLWLRQ RI KRRYHV WKHUH ZHUH XVHG QXPHULF DVVHVVPHQW WRRO DV +\JLHQH 6FRUH &RRN  DQG *DLW 6FRUH
6SUHFKHU
5HVXOWVDQGGLVFXVVLRQV
,QWKHILUVWDUHDRILQIOXHQFH±ORFRPRWLRQ±WKHUHZHUHDVVHVVHGVSDFHDOORZDQFHO\LQJGRZQDQGULVLQJDFFHVV
WRRXWGRRUDUHDVGD\V\HDU
7KHXVDEOHVSDFHIRUGDLU\FRZVLQWKHVWXGLHGVKHOWHUKDGDYDOXHRIVTP$8DQLPDOXQLW NJERG\
ZHLJKWVRWKHVFRUHDZDUGHGZDVSRLQWV
/\LQJGRZQDQGULVLQJZDVFRQVLGHUHGFRPIRUWDEOHWKHIUHHVWDOOGLPHQVLRQVEHLQJVXLWDEOHZLWKFRZVKHLJKWDQG
ERG\OHQJWKDQGEHLQJQRWQRWLFHGDEQRUPDOO\LQJGRZQRUULVLQJEHKDYLRUDOSDWWHUQV7KXVWKHDZDUGHGVFRUHZDV
SRLQWV
$QLPDOVKDYHDJRRGDFFHVVWRRXWGRRUDUHDV±UHVSHFWLYHO\WRD\DUGZKLFKRIIHUVVTP$8IRUDQDYHUDJH
LQWHUYDORIGD\V\HDUDYDOXHKLJKHUWKDQWKHUHIHUHQFHYDOXHRIGD\V\HDU±VRWKHVFRUHDZDUGHGIRUWKLV
LQGLFDWRUZDVSRLQWV
:HDSSUHFLDWHWKDWWKHGDLU\FRZVKDYHYHU\JRRGSRVVLELOLWLHVIRUORFRPRWLRQWKHWRWDOVFRUHIRUWKLVILUVWDUHDRI
LQIOXHQFHEHLQJSRLQWVIURPDPD[LPXPRISRLQWVWKDWFRXOGEHDZDUGHGDFFRUGLQJWRWKHDVVHVVPHQWVKHHW
,Q WKH VHFRQG DUHD RI LQIOXHQFH ± VRFLDO LQWHUDFWLRQV ± WKHUH ZHUH DVVHVVHG VSDFH DOORZDQFH KHUG VWUXFWXUH
PDQDJHPHQWRI\RXQJDFFHVVWRRXWGRRUDUHDVGD\V\HDU
6SDFHDOORZDQFHZDVVTP$8WKHDZDUGHGVFRUHEHLQJSRLQWV)RUWKLVLQGLFDWRUZLWKLQWKHVHFRQGDUHDRI
LQIOXHQFHXQOLNHWKHVSDFHDOORZDQFHZLWKLQWKHILUVWDUHDRILQIOXHQFHWKHHQWLUHVXUIDFHRIWKHIUHHVWDOOLVWDNHQLQWR
DFFRXQWQRWMXVWDKDOI
+HUGVWUXFWXUHLVVFRUHGZLWKSRLQWIRUVWDEOHDJHSURGXFWLRQJURXS
0DQDJHPHQW RI \RXQJ LV VFRUHGZLWK  SRLQWV DOO WKH FDOYHV DQG \RXQJKDYLQJRULJLQ LQ WKH RZQ IDUP DQG
EHLQJKRXVHGLQDVHSDUDWHEXLOGLQJ
)RUDFFHVVWRRXWGRRUDUHDVWKHVFRUHDZDUGHGZDVSRLQWVDFFRUGLQJWRWKHDVVHVVPHQWVKHHW
7KHWRWDOVFRUHIRUWKHVHFRQGDUHDRILQIOXHQFHLVSRLQWVIURPDPD[LPXPRISRLQWVWKDWFRXOGEHDZDUGHG
,QWKHWKLUGDUHDRILQIOXHQFH±IORRULQJ±WKHUHZHUHDSSURDFKHGO\LQJDUHDSURSHUWLHVVRIWQHVVFOHDQOLQHVVDQG
VOLSSHULQHVVDFWLYLW\DUHDVSURSHUWLHVIORRULQJLQRXWGRRUDUHDV
7KH VRIWQHVV IRU O\LQJ DUHDZDV VFRUHGZLWKSRLQWV WKH IORRUEHLQJ FRYHUHGZLWK VRIW UXEEHUPDWWLQJ7KH
FOHDQOLQHVVRIWKLVDUHDZDVDSSUHFLDWHGDVPHGLXPDQGZDVVFRUHGZLWKSRLQWVZKLOHVOLSSHULQHVVZDVVFRUHG
ZLWKSRLQWIRUJRRGJULS
,QWKHDFWLYLW\DUHDVWKHIORRUKDGJRRGJULSZDVWHFKQLFDOO\LPSHFFDEOHDQGQRWKDUPIXOWRKRRYHVVRLWLVVFRUHG
ZLWKSRLQW
7KHRXWGRRUDUHDZDVVOLSSHU\DQGVRLOHGILJVRLWUHFHLYHVSRLQWV0RUHRYHULWFRXOGEHQRWLFHGWKHODFNRI
IDFLOLWLHVLQWKHSDGGRFNGULQNLQJERZOVXQZLQGSURWHFWLRQDQGGHILFLHQFLHVLQPDQXUHGLVFKDUJLQJ
7KHWRWDOVFRUHIRUWKHWKLUGDUHDRILQIOXHQFHLVSRLQWVIURPDPD[LPXPRISRLQWVWKDWFRXOGEHDZDUGHG
,Q WKH IRXUWKDUHDRI LQIOXHQFH± OLJKWDQGDLU± WKHUHZHUHDVVHVVHGGD\OLJKW LQ WKHDQLPDO VKHOWHU DLUTXDOLW\
GUDXJKWV LQ WKH O\LQJDUHDQRLVHDFFHVV WRRXWGRRUDUHDV LQGD\V\HDUDYHUDJHQXPEHURIKRXUVRIGDLO\RXWGRRU
DFFHVV
&RQFHUQLQJ WKH OLJKW LQ WKHFRZV¶VKHOWHU LWKDGEHHQQRWLFHGWKDWDOWKRXJKWKHVKHOWHUQDWXUDO OLJKW LQGH[ZDV
JRRGWKHSHUFHQWDJHRIZLQGRZVDUHDUHODWLYHWRIORRUDUHDEHLQJRIDQGWKHDYHUDJHYDOXHRIOLJKWLQWHQVLW\ZDV
/X[ /[ WKH OLJKWLQJ LV LQVXIILFLHQWDQGXQHYHQ LQ VRPHVDPSOLQJSRLQWVEHLQJ UHFRUGHGD OLJKW LQWHQVLW\
YDOXHV RI  /[ 6XFK ILJXUHV ORZHU WKDQ WKHPLQLPXP UHFRPPHQGHG VWDQGDUGV FRXOG EH H[SODLQHG E\ WKH
UHGXFHGWUDQVSDUHQFHRIPL[HGIXQFWLRQDOLW\OLJKWDQGDLUFKDQJHRSHQLQJVSODFHGRQWKHORQJLWXGLQDOZDOOIDFLQJ
ZHVW 0RUHRYHU WKH DUWLILFLDO OLJKW GXULQJ WKH WLPH RI DVVHVVPHQW YLVLW ZDV DOVR DW ORZ LQWHQVLW\ :VTP
EHFDXVHQRWDOOWKHIOXRUHVFHQWWXEHVZHUHWXUQHGRQ&RQVLGHULQJDOOWKHDVSHFWVSUHVHQWHGZHUDWHWKHOLJKWLQWKH
VKHOWHUDVPHGLXPDQGZHDUHVFRULQJLWZLWKSRLQWVZLWKWKHVSHFLILFDWLRQWKDWWKLVVFRUHDVZHOODVWKHRYHUDOO
$1,/VFRUHPXVWEHFRQVLGHUHGDVSURYLVRU\XQWLOWKHFRUUHFWLRQRIWKHOLJKWGHILFLHQF\LQWKHVKHOWHUDWOHDVWWR
WKHPLQLPXPUHFRPPHQGHGZHOIDUHVWDQGDUGV
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

)LJ$VSHFWVIURPWKHSDGGRFN
$LU TXDOLW\ LQ WKH VKHOWHU ZDV UDWHG DV RSWLPDO DQG ZDV VFRUHG ZLWK  SRLQWV WKH PDQXUH FROOHFWLRQ EHLQJ
HIILFLHQW WKH DLU YROXPH EHLQJ RI  FEP NJ DQLPDO ERG\ ZHLJKW DQG WKH DPPRQLD FRQFHQWUDWLRQ QRW
H[FHHGLQJSSP
7KH LQGLFDWRUGUDXJKWV LQ WKH O\LQJDUHDZDVVFRUHGZLWKSRLQWV LQ WKLVFULWLFDODUHDGUDXJKWVVSHHGKDYLQJ
QHJOLJLEOHYDOXHVPVDQGUDUHO\KLJKHUYDOXHVXSWRPV
1RLVH LQ WKH VKHOWHUZDV VFRUHGZLWK  SRLQW FRQVLGHULQJ WKH IDFWV WKDW WKH VKHOWHU KDG QDWXUDO ZLQGGULYHQ
YHQWLODWLRQDQGWKHDYHUDJHVRXQGLQWHQVLW\ZDVGHFLEHOV
7KHLQGLFDWRUDFFHVVWRRXWGRRUDUHDVLQGD\V\HDUUHFHLYHGDVFRUHRISRLQWVDQGWKHLQGLFDWRUDYHUDJHQXPEHU
RIKRXUVRIGDLO\RXWGRRUDFFHVVUHFHLYHGDVFRUHRISRLQWWKHYDOXHEHLQJRIKRXUVGD\
7KHWRWDOVFRUHIRUWKHIRXUWKDUHDRILQIOXHQFHLVSRLQWVIURPDPD[LPXPRI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 FRQGLWLRQ RI KRRYHV
WHFKQRSDWKLHVDQLPDOKHDOWK
7KHSHQVGULQNLQJIHHGLQJDUHDZHUHUDWHGDVFOHDQWKHVFRUHUHFHLYHGEHLQJRISRLQW
7KHWHFKQLFDOFRQGLWLRQRIHTXLSPHQWZDVUDWHGDVPHGLXPWKHVFRUHEHLQJRISRLQWV
&RQGLWLRQRILQWHJXPHQWZDVJRRGDQGUHFHLYHGSRLQW
5HJDUGLQJ WKH FOHDQOLQHVV RI DQLPDOV WKH DYHUDJH +\JLHQH 6FRUH KDYLQJ D YDOXH RI  VRLOHG DQLPDO
REYLRXVO\EHFDXVHWKHODFNRIK\JLHQHLQWKHRXWGRRUDUHD7KHDZDUGHGVFRUHZDVSRLQWV
7KHKRRYHVFRQGLWLRQZDVUDWHGDVSHUIHFWDQGUHFHLYHGSRLQWV
)RUWHFKQRSDWLHVWKHVFRUHZDVSRLQWDQGIRUDQLPDOKHDOWKWKHVFRUHZDVSRLQWJRRGDQLPDOKHDOWK
7KHWRWDOVFRUHIRUWKHILIWKDUHDRILQIOXHQFHLVSRLQWVIURPDPD[LPXPRISRLQWVWKDWFRXOGEHDZDUGHG
$QDO\]LQJWKHUHVXOWVLWFRXOGEHQRWLFHGWKDWWKHKLJKHVWVFRUHGLQGLFDWRUVZHUHWKRVHZLWKLQWKH/RFRPRWLRQDQG
6RFLDOLQWHUDFWLRQVDUHDVDVH[SHFWHGFRQVLGHULQJWKDWLQWKHIDUPGDLU\FRZVDUHKRXVHGLQORRVHV\VWHPRQIUHH
VWDOOV7KHORZHVWVFRUHGDUHDVZHUH)ORRULQJDQG/LJKWDQGDLUWKHFULWLFDOLQGLFDWRUVEHLQJGD\OLJKWDQGRXWGRRU
DUHDVIORRULQJUHVXOWLQJLQSRRUDQLPDOFOHDQOLQHVVWDEOHDQGILJ
7DEOH$1,/VFRUHVIRUHDFKDUHDRILQIOXHQFHDQGWKHRYHUDOO$1,/VFRUHLQUHODWLRQZLWKPD[VFRUHV
6SHFLILFDWLRQ *LYHQVFRUH 0D[DZDUGDEOHVFRUH
/RFRPRWLRQ  
6RFLDOLQWHUDFWLRQV  
)ORRULQJ  
/LJKWDQGDLU  
6WRFNPDQVKLS  
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